Changes with age in daytime and nighttime contents of melatonin, indoleamines, and catecholamines in the pineal gland: a comparative study in rat and Syrian hamster.
Previous studies in rodents showed a severe deterioration of pineal physiology with aging. The present study investigated the age-related changes in the content of monoamines and metabolites in rat and Syrian hamster pineal gland. In addition to melatonin, the levels of 5-hydroxytryptophan (5HTP), serotonin (5HT), 5-hydroxyindoleacetic acid (5HIAA), N-acetylserotonin (N-Ac-SHT), dopamine (DA), 3,4-dihydroxyphenylacetic acid (DOPAC), and noradrenaline (NA) were measured by HPLC. Pronounced reductions were found in 5HT and 5HIAA contents during daytime in rats of 24 months, which had not been observed in animals of 12 months. In addition, nighttime pineal 5HIAA, N-Ac-5HT, and melatonin contents were decreased in the old rats, although a significant day:night variation persisted. Also a diurnal fluctuation in NA, DA, and DOPAC contents was present in young and middle-aged rats but not for NA and DOPAC in the oldest rats due to a decrease in the nighttime levels. Pineal DA levels were also reduced in 24-month-old rats during the night, although a marked day:night change was still found. In the Syrian hamster pineal, significant reductions in daytime 5HT and 5HIAA were found respectively at 12 and 18 months, while nighttime levels of these compounds were decreased from 18 months. The nocturnal content of N-Ac-5HT dropped gradually from 12 months, and melatonin was reduced by 74% and 86% in hamsters of 18 and 24 months, respectively. In all these compounds, a significant day:night variation was observed irrespective of age. However, neither a day:night variation nor an effect of aging was found in terms of pineal NA content. In contrast, pineal DA and DOPAC levels displayed a diurnal variation in hamsters of 1.5 and 6 months, but not in animals of 12 and 18 months due a reduced nighttime content. These data suggest that the decline of pineal melatonin with age is a consequence of a deficit in the pathway of serotonin utilization. This probably is explained by a reduced N-acetyltransferase activity, which may be linked to impaired pineal catecholaminergic neurotransmission.